CHARCOT remarked in 1868: "Even to-day I do not believe that disseminated sclerosis is known in England," and this may have been true, although Moxon described a case in 1873 and others some years later. Williamson (1903) reported a proportion of patients with disseminated sclerosis equivalent to 27 cases for every 1,000 nervous diseases seen at the Manchester Royal Infirmary over a period of 10 years, and from Edinburgh, about the same time, Bramwell (1903) published very similar figures. In America (where, possibly, the original diagnostic criteria proposed by Charcot were adhered to more rigidly) the disease appeared at first to be less prevalent. Thus, according to Davenport (1921) , in Boston only one case was found among 1,000 patients attending hospital suffering from nervous diseases and in New York only 2-7 cases per 1,000. Yet it is of interest to note at that time there was at least one dissentient-Van Wart (1905) , who claimed that the disease was common in the State of Louisiana, having discovered 44 cases per 1,000 nervous diseases at hospitals in New Orleans. The impression that the disease is rare in North America has, of course, long since been corrected. MacLean, Berkson, Woltman and Schionneman (1950) reported from Rochester, Minnesota, a prevalence rate of 64 cases per 100,000 of the inhabitants. This estimate was based on the finding of 21 patients who had attended the Mayo Clinic between 1910 and 1947 and were resident in the city.
In most reports founded on hospital returns, insufficient allowance is made for the individual character of the hospital concerned. Thus, because of its reputation or the special interest of some member of the staff, or because the facilities for physiotherapy may be better organized, one hospital may attract more cases than another. In most places to-day practitioners are familiar with the early symptoms and signs of the disease. There is still, unfortunately, no curative treatment. Unless a diagnostic problem arises, and this can often be settled through a single out-patient attendance, a patient may never be admitted to hospital. Consequently, statistics relating to prevalence which are based on hospital admissions alone cannot be of great value. Probably the most extensive survey based on hospital admissions is that of Sallstrom (1942) , who collected data relating to patients suffering from disseminated sclerosis from all the chief Swedish hospitals between the years 1925 and 1934. When allowance had been made for duplications, readmissions, etc., there were 2,100 cases which gave a prevalence rate of 34 per 100,000 inhabitants. During the ten-year period over which the survey was conducted, the hospital returns showed a fairly steady increase in admissions of patients suffering from the disease, but when the cases were analysed with regard to the respective years of onset of the complaint, no significant annual increase in the incidence of new cases of the disease was observed. This is an important point which has been borne out by other observers, notably MacLean and his co-workers (1950) and Limburg (1950) .
The only sound method of estimating the prevalence of the disease is by determining the number of patients within an area and assessing this in terms of the population. Switzerland was the first country to adopt this method. Bing and Reese (1926 ) reported, between 1918 -1922 , in the north.-vestern region of the country (population 771,564), 281 cases giving a rate of 36 per 100,000 inhabitants. In some cantons the rate was much higher than in others. The lowest rate was 3 per 100,000, but in Basle it was 74 per 100,000-a circumstance which the authors attributed to its proximity to the centre of investigation. Later Ackermann (1931) analysed the data for the rest of the country and computed the prevalence rate for Switzerland as a whole to be 24.5 per 100,000 inhabitants. A total of 126 cases was reported in North WVales (Allison, 1931) , an area with a population of approximately 489,270. This gave a rate of about 25 per 100,000, but a number of these cases had to be rejected after they were examined, as they presented insufficient clinical evidence to make the diagnosis acceptable. The final rate was 13 per 100,000. In retrospect we think that this was an underestimate, for later, in one of the few other personally-conducted surveys, Pratt (1951) found 14 cases resident in and around Stamford, Bourne, and Market Deeping, in Lincolnshire (population 41,000), giving a prevalence rate of 34 per 100,000, which is fairly close to the Swiss, Swedish, and American figures. Regional surveys may give a truer picture of the prevalence of the disease than do results based on hospital admissions, hut even so they are not devoid of error. They are bound to be influenced by the procedure adopted, particularly by whether the cases notified are personally seen and examined or their acceptance determined by report alone.
RURAI AND URBAN INFLUENCES.
At one time it was thought that disseminated sclerosis was much more a disease of the country than of the town, and, that when it occurred in town dwellers, inquiry often showed that they had formerly lived on the land. The significance of this is lessened when the tenclency of populations to migrate towards cities in recent years is considered. This idea of a high rural incidence was closely related to another belief-that there was an occupational preponderance among farmworkers, wood-wNorkers, etc. None of the surveys of Bing and Reese, Allison 'I'he opinion is often expressed that disseminated sclerosis is a relatively common (lisease in countries having a cold or temperate climate, whereas it is rare in warmer sub-tropical, or tropical latitudes. This hypothesis may have been derived originallv from the apparent varying rates of hospital admissions in different places, but it has received support also from regional surveys. For example. the difference in prevalence rates found by Bing and Reese, and Ackermann, prompted the belief that the disease was more prevalent in the north of Switzerland than in the rest of the country. Others reported that the disease was rarely seen in the East, in Japan (Miura, 1911) , in China (WVoocls, 1929 ), in India (Sprawson, 1927 , but none of these clinical impressions have been supported by extensive regional surveys. According to Selby (1952) , the disease is comparatively rare in Australia, so that when a patient is seen, the inquiry is made whether he comes from England. Dean (1949) has drawn attention to the rarity of the disease in South Africa and this is affirmed by Elliott (1952) and Bull (1953 In countries with a warm climate the figures were :-Italy 0.5; Egypt 0.1; Australia 1.2; Strait Settlements 0.2. When the death rates were examined for each of the Italian provinces he found that, on the whole, the northern rate was higher than the southern, but he makes no comment on the surprising figure obtained for Lucania (one of the most southerly provinces), which appears to have the highest rate of all ! The death rates of the different American states between 1939 and 1945 were compared with the rates in the Canadian provinces. Here again he found that :-"All of the states or provinces with high rates either touch or are north of the fortieth parallel." It should, however, be stressed that international comparisons for specific causes of death are most unreliable; in some countries the number of uncertified deaths is so great as to make calculations based on the certified ones of doubtful value.
British Columbia had the highest mortality in North America, but apparently the comparison of death rates can be misleading, for according to Kurland (1951) Kabat (1950) ; excessive ploughing of the soil leading to mineral deficiency in colder regions, Russell (1950) ; and the dietetic habits of the population of colder regions, especially in their tendency to consume more fats (Swank, 1953) . Campbell, Daniel, Porter, Russell, Smith, and Innes (1947) described signs and symptoms resembling disseminated sclerosis in four persons doing research work on swayback. This disease, which is a demyelinating encephalopathy occurring in new-born lambs, was formerly attributed to lead poisoning until it was discovered, Bennets and Chapman (1937) , Dunlop and Wells (1938) , that feeding pregrnant ewes with copper supplements prevented its development in the progeny. Swayback is not due to a deficiency of copper in the soil and grass, but to some factor which interferes with its proper assimilation and promotes a "conditioned deficiency, " Shearer, Innes and McDougall (1940) . Further, none of the sheep displayed signs of plumbism, although high levels of lead were found in the tissues, as in the grass and soil of the districts where the disease was common. The occurrence (although possibly coincidental as mentioned by the authors) of disseminated sclerosis among workers in swayback led to studies being carried out on copper metabolism in cases of the human disease, but no significant departures from the normal were noted, nor does copper therapy appear to have any effect on its course. There have been reports that disseminated sclerosis is more than usually previlent in certain areas, e.g., in Northern Ireland, Foster Coates (1930) ; in Scotland. Adams (1927) , and Sutherland (1952), but so far there has been only one published report on its focal occurrence, Campbell, Herdan, Tatlow and Whittle (1950) . This was in a Berkshire village, where five typical cases and another of progressive spastic paralysis were found. Five of these had attended the village school at the same period, four had dwelt close to one another, and all had lived the first twenty years of their lives there.
NORTHERN IRELAND SURVEY.
Except for estimates based on hospital attendances and mortality rates, no exact information has been available previously about the mass aspects of the disease in this area. It was for this reason and because it was thought there might be some pattern in the geographic distribution of cases that a survey was undertaken in October, 1948.
Letters were sent to all hospitals and doctors in the province, giving an outline of the proposed survey and requesting information of any patients known to be suffering from the disease and for permission to examine them. As each name and address was received a serial number was assigned to it so as to avoid duplication. All reported cases were examined personally and a case history sheet was prepared (see Appendix I) . Many of the items on these proved to be of consistent value during the course of the survey; others were of less value, but the preliminary planning of the information to be sought saved time by standardizing the method adopted. Visits to country districts were arranged according to the location of the patients, two doctors usually setting out each week and examining 3-5 cases in the district selected. Frequent conferences were held, at which all cases were reviewed and placed in the appropriate category. It would have been relatively simple to have accepted only those cases in which the signs and symptoms were typical, but this method had obvious disadvantages and, instead, the plan was adopted of classifying the cases according to an arbitrary scheme as follows:
(1) Early Disseminated Sclerosis. Patients who showed few or no physical signs, but had a recent history of remitting symptoms of the kind which are commonly associated with the onset of the disease, e.g., transitory uniocular blindness, double vision and vertigo, "pins and needles," numbness or weakness in one or other of the limbs. For example:
Case No. 840: female, born 1910. In January, 1949, following the birth of her only child, she noticed weakness and numbness in the legs, but these symptoms disappeared after 2-3 weeks. In December of the same year, following a pain over the left eye, she developed "a mist over the eye" which lasted for three months, the sight then fully recovering. In October, 1950, there was recurrence of the numbness and weakness in the legs, again transitory, but succeeded by precipitancy of micturition and numbness in the fingers.
On examination no abnormal physical signs were apparent except reduction of 
PREVALENCE.
Prevalence has been used here to describe the actual number of people found to be suffering from the disease per 100,000 of the population at the time of the investigation.
Over the three-year period of the survey notifications were received of 887 patients. After examination, the number finally accepted was 700, which gave an acceptance rate of 78.92 per cent. There was no great difference between the acceptance rates in the different regions (see Table 1 INCIDENCE.
By incidence rate we mean the number of new cases which occur each year per 100,000 of the population-it cani be regarded as an annual rate of onsets. Ihe incidence rate was found by fixing the date of onset of the first symptoms as nearly as possible. This was often difficult as patients either had forgotten or, more usually, referred the onset to the year ill which the symptoms became so pronounced as to cause disability. The information could not have been obtained by correspondence; it was only by personal questioning and checking statements with doctors, hospital records, and relatives that we were able to get any satisfactory answers. 
78.92
'To make a proper study of age of onset one should really ascertain all the patients who had onsets at specific ages in a specific calendar period which would involve some scheme of forward recording. What we did with the retrospective data at our disposal was to select a period-1937-1951-and to confine observations to the 411 patients who had onsets within that period. This period was chosen Ma b I 
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because we could make a good estimate of the average population at risk. They were distributed according to age at onset, and at each age and sex the number of patients per 100,000 of the average population in the period in the same age and sex group was ascertained. (All of them were living in Northern Ireland.) The rates shown in Table 3 (all diagnostic groups) and Table 4 (probable cases only) give the estimated average annual number of onsets per 100,000 persons in each age and sex group. For example (Table 3) there were 5.25 onsets per 100,000 of the population of men aged 30-39 each year. All these rates are likely to be understatements because patients who had onsets in the period and died before the survey started were omitted. If, however, we assume that such omissions had the same age of onset distribution as the patients examined, then the tables do give some idea of the comparative age risks; for example, the onset is five times more likely to be in middle age than in the "teens." The incidence rates tend to increase up to the age group 30.39 and then to fall again while generally female rates exceed male. Table 6 gives the same information for the probable cases only (476 cases). Thus, for example, in Table 5 there were 12 male patients between the ages of 20-39 living in Co. Armagh. This represents a prevalence rate of 79 per 100,000 of the population of the same age, and sex, in the same area. With regard to geographical differences, it would appear that generally the two county boroughs have relatively fewer patients in both Tables 5 and 6. In Table 5 only Belfast women, aged 20-39, had a higher than average rate, and in Table 6 this was true only for women aged 40-59 in Londonderry County Borough. Apart from this, there appeared to be no consistent geographical pattern.
Geoographical Distribution by Place of Onset: As the probable time ancl place of onset of symptoms was known in many cases, it was possible to correlate them with the populations of the areas at the different times, in the same way as had been done in estimating the incidence rate. Between the years 1937 and 1951 there were. however, 25 cases (9 of them probable cases), in whom the exact place of onset in Northern Ireland was not known. These 25 patients were excluded when considering the geographical distribution of onsets. This could, of course, result in bias, if the omissions came disproportionately from one area, but the number is small Tables 7 and 8 have been calculated from data similar to that shown in Tables 3 and 4 giving the incidence rates, except that the 25 patients referred to have been excluded. Table 7 deals with patients in all the diagnostic groups; Table 8 with probable cases only. The geographical distribution of the onsets is given in the second column of the tables; the expected number of onsets, on the assumption that age specific rates do not vary between the areas, is given in the third column; the fourth column shows the observed number of onsets as a percentage of the expected number. Thus, both in Tables 7 and 8 it appears that Counties Tyrone, Fermanagh, Down, and Antrim have an incidence of onsets 15 (2) B. --(-)
-
(-) rmagh 
80 (127) 65 (11) 84 (67) 100.0 Tlhe expected numunbers have been calculated on the hypothesis that the incidence in the above areas is the same as the incidence for the whole country, taking into account the age and sex distribution of the areas. In estimating the prevalence we had the choice of taking into account all the 887 cases for which notifications were received, of considering the 700 accepted cases, or of exercising even stricter criteria and utilizing only the 476 'probable' cases. The prevalence rate proposed is 79 per 100,000, which is the figure obtained for all patients aged 20 and over, and for both 'early' and 'possible' as well as 'probable' groups. The prevalence rates for the age and sex groups is contained in Table 5 . Thus, our experience shows that one case may be found in Northern Ireland for every 1,200-1,300 of the adult population. This is probably not an overestimate, for, although no cases were included after the 1st October, 1951, others subsequently came to light in the course of routine clinical work. Some cases too were probably overlooked because on the closing date replies had still not been received from 25 per cent. of the doctors in Northern Ireland.* The rate of 79 per 100,000 is higher than comparable American, Canadian, English, and Scottish figures and much more so than the Swvedish and Swiss estimates, 34 and 24.5 per 100,000 respectively, although allowance must be made for the different modes of ascertainment used and the different age and sex distribution of the populations. Because of the lack of uniformity in this respect it cannot be assumed confidently that the disease is significantly more prevalent here than it is in other parts of the world. The evidence, however, confirms the impression that Northern Ireland is a region having a high rate of prevalence.
*The proportion of the total not replying was about the same for each of the Six Counties. Had there been any gross discrepancy this might have invalidated the conclusions drawn as to the geographic distribution of the cases in the different counties. 
